Background: Sore throat is a common cause of pain in outpatient encounters. Battlefield auricular acupuncture (the placing of needles in specific points in the ear) is a modality used to treat acute pain associated with a variety of ailments. The aim of our study was to determine whether auricular acupuncture reduces pain, medication usage, and missed work hours when added to standard therapy in adult patients with acute sore throat.
gardless of its cause, symptomatic treatment with nonsteroidal anti-inflammatory drugs (NSAIDs) is often implemented despite whether antibiotics are appropriate. 2, 3 NSAIDs are associated with gastrointestinal bleeding, renal failure, and other serious adverse events. Thus, patients often use alternative remedies such as salt water gargles, throat spray, lozenges, or ice chips to alleviate their pain. 4, 5 Auricular acupuncture is another modality that is reported to be effective at relieving many types of pain. Auricular acupuncture (placing needles in various points in the ear) is a form of integrative medicine in which particular points on the ear, when stimulated, are believed to correspond with specific areas of the body. The purpose of auricular acupuncture, similar to traditional acupuncture, is to balance the flow of the body's energy, or qi. Mechanisms for its effectiveness are thought to relate to the inhibition of neurotransmitters and inflammatory markers such as substance P and interleukins, as well as the release of endogenous opioids. 6, 7 Studies using functional magnetic resonance imaging and positive electron tomography also show that specific areas of the brain relating to pain sensation are either stimulated or inhibited when auricular acupuncture needles are in place. 8 This article was externally peer reviewed. Battlefield acupuncture (BFA) is a specific auricular acupuncture technique developed by Niemtzow 9 and refers to placing needles in 5 specific points on the ear (see Figure 1 ). This is done using semipermanent acupuncture needles in a rapid fashion for acute pain relief. As opposed to traditional auricular acupuncture, which can be complicated and requires extensive training, this technique uses a simple, systematic approach to placing the needles that can be learned by physicians in a 4-hour workshop. In addition, BFA takes only 3 to 10 minutes to administer to patients. Because the needles are semipermanent and very small, the needles stay in place after the patient leaves the encounter and are allowed to fall out on their own over 3 to 7 days. There are limited data regarding this specific technique, though auricular acupuncture itself has been practiced since the 1950s.
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Many physicians currently use BFA, and the technique is taught in multiple venues. 11 BFA has not been studied extensively, but there is a growing body of evidence supporting auricular acupuncture as an effective modality in relieving acute pain. This includes pain in the intra-and postoperative periods, 12-14 low-back pain and pelvic pain associated with pregnancy, 15 migraines, 16 and acute pain syndromes in an emergency department setting.
17
Not all studies show positive results, 18 -20 but a recent meta-analysis showed an average mean difference in pain scores of Ϫ1.89 on a 10-point visual analog scale. 21 The purpose of this study is to evaluate the efficacy of BFA in addition to standard therapy compared with standard therapy alone in relieving pain from acute sore throat. Secondary measures included total doses of oral analgesics and time lost from work/activity.
Methods
We recruited Department of Defense beneficiaries at the Mike O'Callaghan Federal Medical Center who were Ն18 years old, had a scheduled clinic visit for acute sore throat, and had a pain score of at least 5 on a 0-to 10-point visual analog scale. Acute sore throat was defined as "any patient presenting of their own volition to the clinic with a chief complaint of throat pain/sore throat/pharyngitis." Providers notified research assistants, who then approached potential subjects at the time of their appointment to consider enrollment in the study. Exclusion criteria were known pregnancy; absence of ear(s); active cellulitis of 1 or both ears; ear anatomy precluding the identification of acupuncture landmarks; non-English speaking; use of hearing aids precluding the insertion of needles; history of significant gastrointestinal bleeding; history of gastric bypass; known peritonsillar abscess (diagnosed at either a previous or the current visit); throat, mouth, or esophageal cancer; oral steroid use; chronic kidney disease (stage 2 or worse); concurrent use of pain medications for other conditions; inability to comply with study protocol; or allergy to study medications. The institutional review board at the Wilford Hall Ambulatory Surgical Center approved this study.
Following enrollment, research associates randomized subjects into 2 groups using a random number generator via block randomization (blocks of 4): group 1, standard treatment alone (STD group); group 2, standard treatment plus BFA (BFA group). Standard treatment was defined as oral nonsteroidal anti-inflammatory medication (600 mg ibuprofen) with or without oral antibiotics. All subjects were prescribed ibuprofen by their treating provider after review of their record for exclusion criteria. Decisions to treat with antibiotics were based on results of rapid streptococcus antigen testing; patients with positive results were prescribed either penicillin or another appropriate antibiotic (in the setting of penicillin allergy). We recruited 54 subjects, and each group included 27 subjects.
The study used Sedatelec ASP Original Gold needles 22 in the BFA group. These acupuncture needles are sterile, gold-plated, semipermanent ear acupuncture needles for single use (Figure 1 ). Subjects in the BFA group were given acupuncture treatment by physician investigators trained in the technique immediately after their visit with the treating provider, according to their randomization group. One investigator was a medical acupuncturist. All other investigators lacked formal acupuncture training with the exception of BFA. The right and left ears were cleansed with an alcohol swab before ear acupuncture. These subjects had semipermanent needles placed in some or all the following points on 1 or both ears, depending on their clinical response to the acupuncture: cingulate gyrus, thalamus, omega 2, point zero, and shenmen (in that order; Figure 1 ). Acupuncture treatment could consist of up to 10 needles, but if a subject reported resolution of pain, the acupuncture protocol was stopped. A credentialed medical acupuncturist provided intermittent and random "spot checks" of needle placement to ensure quality.
Unblinded research associates measured pain scores for both groups before any treatment and again for both groups 15 minutes after the initial pain score while they waited in the clinic. After discharge from the clinic, an unblinded research associate contacted the subjects via phone, E-mail or text message at 6, 24, and 48 hours. These contacts assessed the subject's pain level, cumulative doses of ibuprofen 600 mg taken, and time missed from work/activities using a standard questionnaire developed for this protocol. For any patients who took other analgesics, naproxen 500 mg and acetaminophen 1000 mg were considered equal to ibuprofen 600 mg for the purpose of calculating medication dosages.
ASP needles are designed to stay in the ear for several days, so we instructed subjects to allow the needles to fall out on their own, per usual practice throughout the world. We also taught subjects how to remove the needles if they became bothersome. We encouraged them to come into the clinic for removal or to remove them on their own if the needles had not fallen out within 1 week. There are no known reports in the literature of injury secondary to contact with an ASP needle that has fallen out of an ear.
We calculated the sample size before the study and determined that 27 subjects per group would detect a pain difference of 2 points, with a power 0.8 and an ␣ of 0.05. We used paired t tests to compare outcomes of pain score, hours missed from work, and medication use. Because we used multiple univariate tests to investigate effects, the Bonferroni method was used post hoc to correct the level of significance for multiple comparisons; since we tested 3 hypotheses, we reduced the significant ␣ to 0.017. 23 We planned on using intentto-treat analysis for any missing data and used the carry forward method to deal with any missing data. Statistics were calculated using Stata SE10 (StataCorp, College Station, TX).
Results
A total of 59 patients were approached to enroll in the study; 3 patients were prescribed steroids as part of the treatment for sore throat, so they were not enrolled, whereas 56 patients were enrolled in the study and randomized into 1 of the 2 groups. Two patients were lost to follow-up after randomization ( Figure 2 ). Demographic data, including age and sex, were similar between the 2 groups ( Table 1) . Distribution of males and females between groups was similar; however, there were more women than men overall in the study (19 men vs 35 women). Use of antibiotics (2 in the STD group vs 3 in the BFA group) and return visits to the clinic (2 in the STD group vs 1 in the BFA group) were also similar between the 2 groups (Table 1). All subjects were prescribed ibuprofen per the protocol except for 2 patients in the STD group. One was prescribed naproxen and the other was prescribed acetaminophen per the treating physician's preference. These medications were treated the same as ibuprofen in the total dose calculations.
Pain Scores
Pain scores were similar at baseline between the 2 groups (STD group, 6.2 vs BFA group, 6.4; P ϭ .52). Patients in the BFA group reported significantly less pain at 15 minutes (STD group, 6.0 vs BFA group, 2.6; P Ͻ .0001), 6 hours (STD group, 4.8 vs BFA group, 2.5; P ϭ .0005), and 24 hours (STD group, 4.1 vs BFA group, 1.9; P ϭ .0006). The difference in pain scores at 48 hours did not reach statistical significance (STD group, 2.3 vs BFA group, 1.3; P ϭ .063) (Table 2; Figure 3 ). 
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Missed Work Hours BFA Group evidence that auricular acupuncture is an efficacious treatment, and it specifically indicates that BFA, as a protocol, may be effective at reducing pain from a common cause in the outpatient clinic. For acute outpatient complaints that are not life threatening, there is probably no more important or common quality of life indicator than pain. Our study demonstrates a statistically and clinically significant reduction in pain using BFA to treat sore throat for up to 24 hours, and trended toward significance at 48 hours. Pain scores in both groups were low at 48 hours, probably because of the self-limiting nature of most causes of sore throat. Prolonged pain relief with acupuncture is beneficial for multiple reasons, and future research may include pain syndromes with a longer natural history, such as physical trauma or postsurgical pain.
Reduction in medication usage is also a surrogate for true pain relief and decreases overall cost. In addition, pain medications such as NSAIDs have potential side effects that can be avoided with alternative pain relief modalities. Complications of NSAIDs were not followed in this study because NSAID use within 1 week of initiation in healthy patients rarely results in gastrointestinal bleeding, 24 and measuring kidney function for routine prescription of NSAIDs is not standard practice. Any potential difference in complications caused by a reduction in medication use between groups would be almost impossible to demonstrate since the study was powered to detect efficacy, not medication complications. We did observe an approximately 50% reduction in medication doses at 24 and 48 hours ( Table 2) . Though it is difficult to determine whether this is clinically relevant, if tested in other pain syndromes, there is a potential for BFA to reduce morbidity from prolonged NSAID exposure.
The ability to return to work sooner is an important indicator of true pain relief and overall well-being, and it is an outcome that matters to both clinicians and patients. Lost work hours also add to the overall cost of illness. Because of the short follow-up period in this study, we chose to measure hours missed from work rather than days. We also felt this was an appropriate secondary measure considering that the US Department of Labor reports that in 2012 there were 75.3 million workers who were paid at hourly rates, which would make hours, in addition to days, of lost work important to these workers. 25 Our study demonstrated only trends toward reduced work missed in the BFA group and did not demonstrate any statistical difference in missed work hours between the 2 groups. We also found that the standard deviations for missed work hours were large, indicating a wide variation in missed time between individuals. We did not power this study to accurately measure this secondary outcome, and a larger sample size would likely demonstrate whether there truly is no difference.
Although the study was adequately powered, the sample size in this study is small. Randomization helps to mitigate the probability that results are due to chance; however, the risk of group imbalances does increase with smaller sample sizes. Symptom duration at presentation was not recorded in our study, which could have confounded results if one of the groups tended to present later or earlier in the course of illness; however, we feel that such variation between the groups is unlikely.
Neither acupuncturists, patients, nor data collectors were blinded in this study. While it would have been possible to blind the data collector, this is a limitation that was unavoidable because of budget and personnel limitations.
More women than men participated in our study. We are unable to explain the cause of this imbalance, except that it is likely in this military population that men were less likely to present for health complaints. The current literature suggests little difference in the willingness of men versus women to access the civilian health care system, 26, 27 but this may differ among a military population. Another possible explanation is that some jobs within the military setting would prohibit the use of ASP needles for safety reasons, that is, prohibitive headgear or the risk of having loose objects near the flight line. Some studies also suggest that women are more likely to try integrative therapies such as acupuncture. 28 Similar proportions of men and women were present in each group.
There was no "sham" group in our study. Sham refers to placing needles in nonacupuncture points as a purported control for the sensation of having needles placed in the ear. Prior studies have compared acupuncture with sham acupuncture, but very few compare acupuncture to standard treatment. We decided to directly compare BFA to standard treatment. First, there is evidence that even sham acupuncture can cause analgesia by activating afferent, nonmyelinated "C" fibers, so sham may actually be a treatment, not just a control for a placebo effect. 29 In addition, we wanted to perform an effectiveness rather than an efficacy trial. We believe that this approach is more pragmatic and "reflects the complexity and diversity of actual clinical practice." 30 Demonstrating a nearly 50% reduction in pain scores along with reduction in medication usage longitudinally provides clinically useful information.
The procedure of performing BFA takes 3 to 10 minutes, and 10 ASP needles cost approximately $5. Physicians treating patients with acute sore throat can easily justify an evaluation and management code of 99212 to 99214. In addition to this evaluation and management code, the Current Procedural Terminology code for acupuncture is 97810 and is worth 0.60 relative value units. Many insurance carriers pay for acupuncture. Thus, performing acupuncture within a clinic visit can be financially rewarding.
Variation in the technique, training, and experience of acupuncturists makes studying acupuncture difficult. Location of acupuncture points, depth to which needles are inserted, and manipulation of needles with manual or electric stimulation are just a few examples of potentially confounding factors. In addition, it is difficult to control for the intangible effects of time spent with a patient, placing needles in the body, and physical contact. This study mitigates these confounding factors in several ways. BFA uses 5 specific points on each ear in a systematic protocol that leaves little room for misinterpretation. There is no manipulation of the needles, and the depth of insertion is standardized because of the construction of the semipermanent needles.
BFA is a simple protocol that can be learned in a single 4-hour session by nonacupuncturists. 31 The procedure does not require specific follow-up. The body expels the semipermanent needles as skin re-epithelializes over several days, or needles can be removed by the patient. By contrast, traditional acupuncture requires months to years of training (typically 300 hours of training for physicians and 4 years of training for licensed acupuncturists). The practice of traditional acupuncture involves subtle variation in techniques that can be both time consuming and difficult to learn. In addition, a single traditional acupuncture session can last from 30 minutes to over 1 hour. Providers using BFA do not learn the subtleties of acupuncture, but they do learn a limited, time-efficient adjunct for patients with pain. A nonacupuncturist can easily address conventional medical problems and still provide BFA for acute pain during a short appointment.
The possibilities for future research are extensive and include acute pain syndromes-both organic and iatrogenic-encountered in an outpatient or inpatient setting. Other relevant questions worth exploring include the willingness of nonacupuncturists to incorporate a technique like BFA into their clinical practice, the willingness of patients to use this and other acupuncture treatments, and the quality of BFA performed by nonacupuncturists.
Treating acute sore throat with BFA could allow physicians to reduce pain scores for up to 24 hours when compared with conventional therapy. BFA also seems to reduce medication usage, and future research may determine whether it can aid patients in returning to normal activities sooner. As a technique easily learned by nonacupuncturists, BFA may be a valuable treatment option for sore throat pain.
